introduction
Skeletal unloading results In osteopenla (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) .
Humans confined to bed or Immobilized by paralysis (5,7), or Individual limbs of animals immobllized by casting or nerve/tendon section lose bone mineral (1,3,4 ; 6,8,10) . Weightlessness, as experienced during space flight (12-14), and simulated weightlessness (9,11) also Induce osteopenia. Despite numerous studies, the pathogenesis of this bone loss remains unclear.
Regardless of how skeletal unloading is accompIIshad, the development of osteopenia appears to follow a common course.
In the adult, skeletal unloading results In a rapid loss of bone Initially followed by a period In which bone mass stabilizes. Minalre at al. have shown, for example, that acute Immobilization of adult humans as a result of spinal cord injuries results In a rapid loss of bone for a period of approximately 25 weeks (7) . After this time, trabecular bone volume stabilizes at roughly 67% of normal and appears to remain at that level Indefinitely.
In the growing animal, skeletal unloading does not cause a loss of bone per se but rather appears to produce a temporary inhibition of bone formation (3, 10) . This transitory reduction in bone formation results In an osteopenlc bone when compared to age-matched, normally loaded bones.
We have observed a similar phenomenon using the suspended rat model to produce skeletal unloading (15). Within 5-7 days of skeletal unloading by tall suspension, there Is a significant inhibition of 45 Ca and 3 1-1-proline uptake by bone. When compared to normally loaded bone, bone formation rate at the tlblofibular junction and total bone Ca are also significantly reduced. Between days 7 and 15 of unloading the uptake of 45Ca and 3 H-proline return to normal and although total hone Ca remains abnormally low, the rate of Ca accumulation with time and bone formation rate at the tibiofibular junction return to normal. Skeletal unloading was accomplished using the suspended rat model as previously described (11 The results of histological examination of tibia from control and suspended animals 5 days after beginning suspension are s/,town in Table 1 . Although no significant difference in trabecular bone volume was seen, a 32% reduction in Although the changes were small, the serum concentration of 24,25(OH)2D
tended to increase during the first 5 days of suspension and then gradually decreased toward control levels during the next 10 days (Fig. 2C) . The serum concentration of 25-OH-D was the , same In loaded (overall mean = 19.4 + 1.6 ng/ml) and unloaded (overall mean = 19.6 + 1.2 ng/ml) animals at all times. 
1,25(OH) 2 D can Increase osteoblast numueis (22-24), a fall in serum I,25(OH)2D
could conceivably lead to a reduction in the osteoblast population, and In turn, bone formation. This sequence of events however Is unlikely for two reasons. (Fig. 3A, B) and on the Ca contents of the tibia (Fig. 3C,   D ) and lumbar vertebra (Fig. 3E, F) of growing rats Infused with either vehicle (Fig. 39, D, F 
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